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We have also demonstrated that if the reactivation is carried out in the presence of [3H]ATP, labelled ATP is incorporated into the enzyme in amounts compatible with complete exchange of nucleotides on the subunits-AdN complex. With the intact enzyme, exchange against I3H]ATP is much lower (Harris et d., 1973) . This result, together with the effect of ADP on the reactivation, suggests that in the free enzyme the nucleotides are unavailable for exchange but they become exposed in the first stage of cold denaturation and completely released from the protein in the second.
Thus, although from the first experiments described it seems that protein-bound nucleotides are necessary for ATPase activity in this enzyme, their presence is not a sufficient condition for activity. Suitable subunit interactions are also important. It may be that a form of the enzyme, in which subunit interactions are weakened but which still retains the ability to interact strongly with adenine nucleotides, is important in ATP synthesis catalysed by this enzyme. Erythrocyte Na+ concentration decreases on recovery from depressive psychoses (Naylor et al., 1971) . Changes of functioning of the Na+-K+ exchange pump were therefore investigated by studying the activity of Na+ +K+-activated ATPase* in the erythrocyte membrane (for method see Dick et al., 1969) and the rate of ouabain-sensitive K+ influx (using 42K) in erythrocytes from 23 female patients suffering from depressive psychosis.
These measurements were made shortly after admission to hospital (after maintenance in a metabolic ward for 1 week) and again under the same conditions just before discharge from hospital, when most of the patients were judged to have recovered (7.0&1.0 weeks later). At the same times the patients' mood rating was assessed by averaging twice-daily estimates made by nursing staff during the previous week. Psychiatric diagnoses, mood ratings and biochemical determinations were all made independently of each other by different observers. The change of mood rating between admission and discharge was significantly correlated with the change of Na++K+-activated ATPase activity in erythrocyte membranes (n -23, p = 0.39, P<0.05) and with the change in ouabain-sensitive K+-influx rate (n = 10, p = 0.69, P<0.025) [Spearman rank correlation coefficient ( p ) and one-tail test were used to test significance]. The initial Na++K+-activated ATPase activity on admission was 261 pmol of PJh per g of protein and in the 15 patients who were independently judged to have made a complete recovery this increased significantly by 51 pmol of P,/h per g of protein during recovery (n = 15, P<0.0125) (Naylor et a/., 1973) .
BIOCHEMICAL SOCIETY TRANSACTIONS
As a control, similar studies were made in a group of 11 female patients suffering from depressive neurosis. No significant correlations or changes were obtained in this group. A long-term study was made of a single short-cycle manic-depressive patient over a period of 25 weeks. Four cycles of mood occurred and these were correlated with four cycles of erythrocyte Na++K+-activated ATPase activity (n = 20, p = 0.50, R0.05) although the erythrocyte Na+ concentration showed no clear correlation (Fig. 1) .
Since lithium has been used in the prophylaxis of recurrent affective disorders (Hartigan, 1963 ; Schou, 1963) , the effect of Li,CO, on erythrocyte Na++K+-activated ATPase and ouabain-sensitive K+ influx was studied in a group of ten patients suffering from recurrent manic-depressive illness who underwent a double-blind cross-over trial.
Comparisons were made between placebo treatment and lithium treatment; the order of the two treatments was ignored (five patients had Li2C03 first and five placebo first). On placebo treatment mean Na++K+-activated ATPase was 0.600~0.069mmol of P,/h per I of cells and on lithium treatment it rose significantly to 0.832~0.066mmol of Pi/h per 1 of cells (P<O.Ol).
It is not possible to determine whether the change in Na++K+-activated ATPase is primary or secondary to the depressive illness, although both appear to be affected by lithium treatment. Since the original observations of Skou (1957 Skou ( , 1962 on the existence of Na++K+-stimulated, Mg2+-dependent ATPase* activity in crab peripheral nerve and mammalian brain, several groups have shown the presence of ATPase activity in isolated synaptosoma1 membranes (Whittaker et al., 1964; Kurokawa et al., 1965; Rodriguez de Lores Arnaiz et al., 1967) . Ling & Abdel-Latif (1968) presented evidence for the existence of a membrane-bound Na+ +K+-stimulated, Mg2+-dependent system which actively transports Na+ out of nerve-ending particles. This communication presents evidence for the existence in synaptic membranes of a Na++K+-stimulated Mg2+-dependent (ouabainsensitive) component and a Mg2+-activated (ouabain-insensitive) component of the ATPase cation-transport system. These components are differentially sensitive to the action of Li+ when this cation is administered in vivo to rats.
Synaptosomal-membrane preparations were prepared from rat cerebral cortex by two methods, first (method A) by a modification of the method of Kurokawa et al. (1965) . This results in the separation of three layers on a>sucrose density gradient, corresponding to synaptic vesicles, synaptic membranes and 'ghosts', and synaptic mitochondria. The second method (method B) utilized a modification of Franklin & Cox's (1972) method, which produces synaptic membranes and vesicles only. In the present experiments dispersed membranes (2nd) were placed on top of a sucrose density gradient consisting of 0.5-0.8~ continuous and 1 . 2~ discontinuous layers. The gradient was centrifuged at lOOOOOg for 60min and fractions were removed. The fractions consisted of bands of heavy synaptosomal membranes at the top of the 1.2~-sucrose, with bands of lighter membranes and presumably synaptic vesicles at the top of the gradient.
Samples were removed from all gradients and after suitable dilution ATPase activity was determined by the method of Kurokawa et al. (1965) . Pi was determined by Martin & Doty's (1956) method.
Separation of the sub-synaptosomal structures on the gradients was characterized by
